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CAPE GIRARDEAU-JACKSON METROPOLITAN AREA, MISSOURI

CAPE LA CROIX CREEK AND WALKER BRANCH

SYLLABUS

Studies of a 210-square mile area including the Cape Girardeau-Jackson,

Missouri metropolitan areas are addressed in this report. The problem of

flooding along Cape La Croix Creek and Walker Branch in the city of Cape

Girardeau (drainage area of 21.4 square miles) is addressed by the

Recommended Plan. Environmental, outdoor recreation, and social well-being

concerns have also been addressed. Flood control improvements for the

remainder of the study area, including the city of Jackson and the rural area

along the Little River Diversion Channel, are not economically justified at

this time.

The Recommended Plan has widespread public support; it reduces the total

average annual flood damages by about 85 percent; and addresses the

environgiental and outdoor recreational needs. With implementation of the

Recommended Plan of improvements, the flood damages normaily expected to

result from a 500-year flood (this is a flood having a 0.2 percent chance of

occurring in any one particular year) would be reduced by about 61 percent.

Some 263 existing structures subject to flooding will have full 100-year

flood protection with 44 additional structures receiving partial protection.

Average annual tangible benefits divided by average annual costs yield a

beneofit-to-cost ratio 0f 1.7 to 1, based on 8-1/8 percent interest and

October 1983 price levels.
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The Recommended Plan of improvements is estimated to cost $25,900,000 based

on October 1983 price levels. Under existing laws and cost sharing

procedures these costs would be shared $20,700,000 Federal and $5,200,000

non-Federal sponsor. In addition, the local sponsor would be responsible for

all operation and maintenance costs currently estimated to be about $58,100

annually, plus $45,700 annual major replacement costs, totalling $103,800

annually. The Cape La Croix Creek and Walker Branch Levee and Drainage

District is the local sponsor. No mitigation would be required by the

implementation of the Recommended Plan and no unresolved environmental or

other issues are known to exist.
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CAPE GIRARDEAU-JACKSON

METROPOLITAN AREA, MISSOURI

INTRODUCTION

This report presents the results of the studies conducted by the Corps of

Engineers regarding flooding and related land resource problems, needs,

and opportunities in the Cape Girardeau-Jackson area. This is the final

report prepared during the course of this study.

This Main Report (Volume One) has been prepared for general distribution

as a public information document. Volume Two presents a description of

the technical analyses and other detailed data. Volume Three includes a

complete set of detailed plates, maps and charts. Volume Four, deals

* exclusively with public views and responses. More specialized and

detailed study documentation such as computer output and technical

economic, engineering, and environmental results are available for

I .
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inspection at the office of the St. Louis District, Corps of Engineers,

Urban Studies Branch, 210 Tucker Boulevard, North, St. Louis, Missouri,

63101.

STUDY AUTHORITY

The Cape Girardeau-Jackson water resources study was authorized by a

resolution adopted on 11 April 1974 by the Committee on Public Works of

the House of Representatives. The resolution was introduced and adopted

at the request of the Honorable Bill D. Burlison. In compliance with the

resolution the studies include "consideration of the needs for flood

control, wise use of floodplain lands, wastewater management facilities,

including stormwater runoff, regional water supply, water quality control,

recreation, fish and wildlife conservation, protection and enhancement of

aesthetic qualities, and other measures for enhancement and protection of

the environment in the metropolitan area." The 11 April 1974 resolution

is the most recent of three Congressional resolutions that relate to this

study. In 1966, a Corps of Engineers flood control study was authorized

for an agricultural area north of the Little River Diversion Channel

between Hubble Creek and Ramsey Branch. In 1972, the Corps of Engineers

was authorized to make a flood control study for the Cape La Croix Creek

watershed. These two investigations were combined with the larger and

more comprehensive Cape Girardeau-Jackson water resources study. The

three resolutions are included in APPENDIX A.
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SCOPE OF STUDY

The study authorized by Congress is a comprehensive water resources study

that encompasses a 210 square mile area in Cape Girardeau County in

southeast Missouri as shown on Plate 1. Substantial population growth is

occurring in this part of Missouri. The authorized study purposes of

wastewater management facilities and regional water supply were addressed

in the first stage of the study. It was found that other agencies are

addressing the water supply and water quality problems. The wise use of

floodplain lands is being addressed by such programs as the Corps of

Engineers Flood Plain Management Services program and by the Federal Flood

Insurance program.

This study dealt with the need for flood control in several parts of the

study area, including the Mississippi River floodplain, the Little River

Diversion Channel floodplain, the community of Jackson and the Cape La

Croix Creek watershed. Flood control projects were found to be feasible

S4 only in the Cape La Croix Creek area. A detailed study of the feasibility

of flood protection and related measures in the 21.4 square mile Cape La

Croix Creek watershed is presented in this report.

STUDY PARTICIPANTS AND COORDINATION

Although there have been many participants, the Corps of Engineers has the

final responsibility for accomplishing this study. Active participants at

3



the local level include the city of Cape Girardeau, the city of Jackson,

Cape Girardeau County, the Cape La Croix Creek-Walker Creek Levee and

Drainage District (project sponsor), and the Southeast Missouri Regional

Planning Commission (SEMORPC). State level participants are the Missouri

Department of Natural Resources (MDNR) and the Missouri Department of

Conservation (DOC). The Federal agencies most actively participating in

this study are the National Park Service (formerly the Heritage

Conservation and Recreation Service), the Fish and Wildlife Service

(USFWS), the Soil Conservation Service (SCS), the Environmental Protection

Agency (EPA), and the United States Geological Survey (USGS).

Public involvement, especially informal discussions and coordination, was

emphasized throughout this investigation. The initial formal public

meeting was held in Cape Girardeau on 3 April 1975, approximately 100

persons attended. Many additional formal and informal meetings, field

inspections, and citizen contacts occurred. Another formal meeting

covering the status of the project was held on 9 October 1980 including

Representative Burlison, members of the city council, and the levee

board. On 24 February 1981, a final meeting involving the general public

was held. Congressman Burlison's representative, members of state,

county, city, levee board, and the general public were present. Active

local newspaper and television coverage, plus notices to the known

residents of the drainage Distri~t were methods, used to inform the public

and involve their participations in the planning and review process.

I-
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RELATED STUDIES

The Corps of Engineers has prepared. several reports which cover various

aspects and parts of the study area. A Flood Plain Information Report for

the Mississippi River and Cape La Croix Creek was published in December

1969. A Corps of Engineers study of the feasibility of protecting a

floodplain area adjacent to the Little River Diversion Channel has been

incorporated into the Cape Girardeau-Jackson water resource study. The

Little River Diversion Study found that flood protection for that area was

economically unjustified at that time, and remains unjustified at this

time. In addition, a Corps of Engineers report containing a description

of a flood protection project for the city of Cape Girardeau was published

by the United States House of Representatives in June 1949. This report,

the Mississippi River at Cape Girardeau, Missouri, is especially

significant, because the Chief of Engineers and the Board of Engineers for

Rivers and Harbors recommend Congressional authorization of a four-reach

flood protection project for the city. Congress subsequently authorized

construction of the project in the Flood Control Act of 1950. "Reach 2"

of that project protects an area in the downtown business district and was

constructed in the 1950's. Reaches 1, 3, and 4 were deauthorized on

3 October 1978.
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SEHORPC functions as the regional planning agency for the study area.

This agency has published a series of reports, including an inventory and

evaluation of economic resources in its seven-county region; a survey of

housing; a study of assessed valuation, land indebtedness and tax rates;

an analysis of industrial developments; a regional economic development

plan; a directory of manufacturing and basic industries; an outdoor

recreation and open space plan; a report on the 1973 Mississippi River

flood; and a report on the geology of the Cape Girardeau-Jackson

urbanizing area. SEMORPC has completed studies of present and projected

land use for the city of Cape Girardeau and its immediate vicinity. Under

contract with the Corps of Engineers, SEMORPC completed an institutional

study which presents information on the existing institutional system

related to water resources in the Cape Girardeau-Jackson area.

In 1978, Atlantic Aerial Surveys, Inc., Huntsville, Alabama, prepared

2-foot contour maps for floodplain areas in the urban and urbanizing parts

of the study area under a contract with the Corps of Engineers. The

contours are displayed on an aerial photo base at a scale of 1 inch equals

200 feet. This survey information has been very valuable for the

hydrologic and hydraulic studies needed to define and display various

frequency floods and to examine alternative solutions to the flood

problems. The survey information has also been used in economic,

environmental, and other evaluations of proposed alternative solutions.

6
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Flood Insurance Studies have been completed for the cities of Jackson and

Cape Girardeau. The USGS made the technical studies for the Jackson study

area. The Corps of Engineers was retained by the Federal Insurance

Administration (FIA) to do the technical studies for the Cape Girardeau

Flood Insurance Study. The survey and hydrologic studies for the Cape

Girardeau Flood Insurance Study have been coordinated and combined with

similar more recent studies executed for this Cape Girardeau-Jackson study.

The Missouri Geological Survey and the USGS selected the Cape Girardeau

area as a test region for the development and evaluation of various

resources inventory techniques termed RALI (Resources and Land

Inventory). The test region is the area covered by the Cape Giraideau

USGS 7-1/2' Quadrangle. It includes the city of Cape Girardeau and its

inmmediate environs. The remote sensing and field data assembled during

the RALI study deal primarily with engineering and geologic properties,

these characteristics have been useful in this investigation. Department

of Agriculture aerial photographs of the study area and a SCS soil survey

of Cape Girardeau County also provided useful land resource information.

Southeast Missouri State University, Cape Girardeau, completed baseline

water quality studies for eight streams under contract with the Corps of

Engineers. Numerous wastewater management studies have been completed for

the Cape Girardeau-Jackson area. Most of these studies were made in

compliance with the Federal Water Pollution Control Act Amendment of 1972

(Public Law 92-500).
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Midwest Aquatic Enterprises, Mahomet, Illinois, surveyed the biological

elements of the Cape La Croix Creek watershed for the Corps of

Engineers. The results- were reported in: Biological Inventory - Cape

La Croix Creek Watershed, Cape Girardeau County, Missouri. This study

provides data necessary to analyze and understand local and regional

impacts which may result from water resource developments in the near and

distant future.

In accordance with the Fish and Wildlife Act, the USFWS prepared for the

Corps of Engineers a 9 March 1982 Draft Fish and Wildlife Coordination Act

Report for the Cape Girardeau-Jackson area. Any additional correspondence

will be published in Volume Four - Public Views and Responses of this

report.

THE REPORT AND STUDY PROCESS

This Survey Report provides the results of a general investigation that

4 !responds to the previously described Congressional resolutions.

Recommendations are included that Congress authorize the construction of

improvements for that portion of the study area for which feasible

improvements have been identified. Preconstruction planning documents to

be prepared after Congressional authorization are to include detailed

design data for construction and a firm legal and binding commitment from

the local sponsor.

],8
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The information and data in this final Survey Report accomplish these

goals: (1) it defines present and future water and related land resource

problems, needs, and opportunities in the study area; (2) it identifies

alternative comprehensive plans that address the problems and needs and

capitalizes on the available opportunities; and (3) it provides a sound

water resources plan consistent with local, state, and Federal objectives

and authorities. The Cape La Croix Creek and Walker Branch Levee and

Drainage District (local sponsor) consider the plan to be realistic and

practical and having strong public support.

The study process used to arrive at the Recommended Plan of improvements

consisted of addressing four planning tasks (problem identification,

formulation of alternatives, impact assessment and evaluation) at

increasing levels of detail in three stages as follows:

a. Stage 1. The primary emphasis in Stage 1 was on the first planning

task, identification. of problems and opportunities, and on developing

sound planning objectives. The remaining three tasks (formulation of

alternatives, assessment and evaluation) were done conceptually. The

Stage 1 report, published in July 1975, primarily defined the magnitude of

the study and served as a guide for the subsequent stages of planning.

b. Stage 2. The second stage (October 1980) of the study process

emphasized the analysis of alternative solutions. The basic output of

I9
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this stage was a comprehensive array of alternative solutions that

addressed the planning objectives, provided choices between resource

management options, and identified the most reasonable alternatives to be

considered during the final planning stage.

c. Stage 3.. During this final stage, the alternatives were further

detailed and evaluated to arrive at the Recommended Plan. The design,

assessment, and evaluation of the final alternatives were accomplished on

an equal basis. The responsibility for selecting the Recommended Plan

rests with the District Engineer, St. Louis District, Corps of Engineers

and his staff.

The final survey report will be furnished to the Congress for its

consideration and action. If Congressional authorization is granted, then

post-authorization studies and the preparation of construction plans and

specifications will follow, and ultimately, project implementation will be

accomplished. The study results through Stage 2, as well as more detailed

information and technical data on Stage 3 studies, are summarized in

APPENDIX B under Plan Formulation.
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PROBLEMS, NEEDS, AND OPPORTUNITIES

The study area problems, needs, and opportunities are the topics of this

section. First, the national objectives are identified; followed by the

study area profile to provide specifics about local problems, needs, and

opportunities.

NATIONAL OBJECTIVES

A brief discussion of "national objectives" and the dynamic nature of

Federal policy is provided as the general background into which this

study must fit.

Current national objectives regarding water resource developments are

described within the Water Resource Council's (WRC) Principles and

Guidelines for Planning Water and Related Land Resources. Federal policy

in cost sharing is dynamic and will be specifically defined when the

Congress and Administration take action on this report.

The national goal is sound floodplain management that embodies the wise

use, conservation, development, and utilization of interrelated land and

water resources to attain the objectives of economic efficiency,

environmental quality, and social well-being. It is the policy of the

Corps of Engineers to formulate projects which, to the extent possible,

a
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avoid or minimize adverse impacts associated with use of the base

floodplain and prevent inducing development in the base floodplain unless

there is no practicable alternative.

STUDY AREA PROFILE

A brief profile of the study area is presented in the following. A more

detailed technical discussion is presented in APPENDIX A as well as other

applicable technical appendices.

The overall study area contains about 210 square miles of rural, suburban

and urban land within Cape Girardeau County, Missouri. The trend of

urbanization for Cape Girardeau and Jackson is toward Interstate 55, and

toward each other.

Most of the land in the study area is drained by small independent

streams. These include Cape La Croix Creek, Ramsey Branch, Ranney Creek,

Hubble Creek, Indian Creek, Flora Creek, Scism Creek., Juden Creek, and

Sloan Creek. Cape La Croix Creek is the major urban stream in the study

area. It has become the primary focus of this study based on economic

and hydraulic findings. The three-square mile Sloan Creek watershed is

located within the city of Cape Girardeau. Juden Creek and Ramsey Branch

are partially urbanized as a result of the expansion of Cape Girardeau.

The only other watershed with significant urban development at this time

is Hubble Creek. The town of Jackson lies in the upper reaches of this

stream.

12



In contrast to its surrounding region, the Cape Girardeau-Jackson area

has experienced considerable economic growth in the past two decades.

Cape Girardeau has the reputation of being one of the most progressive

counties in southeast Missouri, as evidenced in having planning and

zoning authorities, and subdivision regulations which are lacking in most

other counties in this region.

According to data prepared by SEMORPC, the Cape Girardeau-Jackson Urban

Complex had an estimated 1972 population of 42,000 people. The

population of the complex increased 25 percent from 1960 to 1970. The

1980 census reports a combined population of 42,188 for Cape Girardeau

and Jackson, an increase of 13 percent over the figures reported in

1970. Population growth has been steadily increasing over the forty-year

period of examination. From 1940 to 1970 the trend has been

accelerating, with the city of Cape Girardeau leading the observed

patterns. The average annual population increase for Cape Girardeau has

been 1.78 percent, as compared to the St. Louis 1.37 percent rate of

growth.

A 1977 cultural resource reconnaissance of 680 acres along Cape La Croix

and Hubble Creeks resulted in the discovery of 20 locations of

archaeological and historical interest. These sites ranged from

10,000 B.C. through early pioneer cabin sites, and standing structures of

the 19th century. The 360 acre survey of Cape La Croix Creek yielded

13
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nine prehistoric and two historic sites. In 1982, Southern Illinois

University, Edwardsville, surveyed an additional 120 acres and found four

additional prehistoric sites and one historic site.

The biological setting includes three important land holdings under the

jurisdiction of the State of Missouri. The Maintz Wildlife Preserve is a

594-acre wildlife management area located northwest of the study area.

Lake Girardeau, located west of the area, contains 350 acres of land

managed for fish and wildlife. The 3,268-acre Trail of Tears State Park

is located in the northeast corner of the study area.

Cape La Croix Creek and its tributaries represent the resource that would

be affected by proposed water developments. The aquatic and terrestrial

habitats of the upland portions of the creek systems have been little

altered by the activities of man. (see APPENDIX F for details.) Water

quality in the uplands is good. The riparian tree corridor provides

avenues for the dispersal and movement of wildlife. The principal threat

to the upland habitat appears to be urbanization that, is ocouring north

and northwest of the city of Cape Girardeau. The removal of streamside

cover, clearing in adjacent areas, diversion of stormwater, and the

establishment of septic fields could adversely impact this upland habitat.

Although the present water quality is generally good, neither the

transitional nor the southeasterly lowlands portion of Cape La Croix

Creek are presently valuable aquatic resources. In some locations,

/
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extensive development of urban habitats along the creek has severely

affected the riparian vegetation, the bank, and bed materials. Past

channel modifications have been directed toward removal of flood water.

Activities have included channel straightening, removal of streamside

vegetation, and the cutting and removal of fallen trees. In terms of

implementation of feasible water resource development projects, it is

doubtful if further physical damage could be done to the southeastern

lowlands portion of Cape La Croix Creek. Presently, this portion of the

stream has a limited value for fish and wildlife.

A forested wetland area, totaling 25 acres, is located near-the junction

of U.S. Highway 61 and Missouri Highway 74. This tract is the most

significant wetland of the watershed, representing a relic natural area

and a refuge for many species which do not exist elsewhere in the

watershed. This forested wetland is susceptible to destruction from two

sources: clearing and drainage for agricultural uses; and filling for

urban development.

* Seventy-four species of fishes appear -to occur in the Cape La Croix Creek

watershed. The terrestrial habitat contains 199 species. These species

include 25 amphibians, 41 reptiles, 98 birds, and 35 mamnals.

The USFWS has listed two endangered species, the bald eagle and the

peregrine falcon, which might be found in the region.
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PROBLEMS, NEEDS AND OPPORTUNITIES

The problems, needs and opportunities related to flooding, outdoor

recreation and environmental quality are summarized in the following

paragraphs (see APPENDIX A for details).

Flood Control. Two essentially independent types of flood problems were

identified: (1) flash flooding on the interior streams and tributaries;

and (2) flooding due to high water on the Mississippi River and on the

Little River Diversion Channel.

Most urban flood damages along Cape La Croix Creek and Walker Branch

would result from rainfall within its watershed and not from high water

on the Mississippi River. Under a future without project condition the

occurrence of a 100-year flood event would cause flood damages to

246 residential units and 176 conmmercial/ industrial structures. Total

damages for the 100-year flood and the SPF would be $22,093,500 and

$44,008,800, respectively. On an average annual basis, the flood damages

for Cape La Croix Creek and its tributary, Walker Branch are estimated to

be approximately $4,126,100 annually. (It should be noted that numerical

values presented herein are based on October 1983 price levels and

8-1/8 percent interest). Flood damages in Cape Girardeau due to the 1973

Mississippi River flood were estimated by the Corps of Engineers to be

$3,161,000. The existing Corps of Engineers levee and floodwall system

protecting the downtown area of the city of Cape Girardeau was credited
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with preventing $17,484,000 of urban flood damages from this flood.

These estimates are based on conditions existing at that time. PLATES 8

through 17 of this report indicate additional information on flood

damages.

Outdoor Recreation. Outdoor recreation needs exist. Though parks are

providing reasonable distribution of facilities, the level of

recreational opportunities could be enhanced by providing specific types

of facilities. During coordination with the Parks and Recreation

Department of the city of Cape Girardeau, recreation facilities selected

for the final array of plans included hiking and bicycle trails, horse

trails, picnicking, open play areas, nature trails, group camping, and

exercise trails.

The National Park Service (NPS) identified and recommended recreation

features needed by the year 2020. Many of these recreation facilities

have been incorporated through the development of a network of parks,

open space, and connecting corridors. Recreation activities requiring

additional facilities by the year 2020 include 188 acres for outdoor

games and sports, 3 acres for group camping, 33 football and soccer

fields, 9 baseball and softball fields, 17 basketball courts, 16 swimming

pools, 328 miles of stream fishing, 9 tennis courts, 3 golf courses,

351 miles of bike trails, 43 miles of hiking tiails, 99 miles of horse

trails, and 539 picnic tables.
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Environmental Quality. The water supply needs of the city of

Cape Girardeau are provided by the Missouri Utilities Company. The

system is adequate for existing needs, but will need expansion to meet

Cape Girardeau's future water supply demand. Three city-owned wells

provide potable water for the city of Jackson. No water supply problems

presently exist nor are any expected to exist within the foreseeable

future. Public water supply districts or individual wells/cisterns serve

the remainder of the county. The principal potential water supply

problem in these rural areas is supply contamination from surface

pollutants and septic tank leakage.

Point source pollution problems are being adequately addressed by the

ongoing EPA planning and construction program. Areawide and non-point

pollution problems have therefore not been specifically addressed.

Because of the EPA program(s), and in view of the relatively minor

areawide and non-point pollution problems, the Corps of Engineers did not

propose additional areawide wastewater studies.

Extensive urbanization within the watershed has reduced the amount of

undeveloped areas that are the primary habitats for terrestrial

wildlife. Particularly significant has been the loss of bottomland

forest. This habitat type is of fairly limited distribution, occurring

only in the floodplains of rivers and creeks. Riparian bottomland forest

has been eliminated from much of the creek within and below the city of

a Cape Girardeau. The net result has been a loss of food, cover,
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travel lanes for wildlife, and the opportunity for the public to observe

wildlife in an urban setting. Measures designed to provide access to

publicly owned and managed habitat areas, or that improve backyard

habitat areas, would greatly enhance conditions for wildlife and also

provide opportunities for nonconsumptive wildlife observation and study.

Aquatic habitat in the streams has been degraded due to the impacts of

urbanization. Few pools remain which provide water, food, and shelter

for fish and other organisms in the southeastern low lying parts of Cape

La Croix Creek. The removal of trees has allowed the creek water

temperature to increase during the summer, resulting in an adverse impact

on the aquatic ecosystem. With the removal of trees, the availability of

aquatic and riparian habitats has decreased, food organisms have

diminished, banks have become unstable, and the number of fish species

and their populations has dropped. More channelization and removal of

fallen trees have increased runoff and erosion.

Environmental needs include the improvement of habitat supportive of

wildlife, birds, fish, and other aquatic types. Additional needs include

the establishment of vegetation on creek banks, creek bends, and areas

with high runoff and preservation of wetlands. The most visual need is

to control litter and debris which impact aesthetic, environmental, and

hydraulic aspects of the stream corridors.
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PLANNING APPROACH

Water resources problems and opportunities were identified and described

in each of the three stages of the study. General planning objectives

were developed in Stage 1. These were refined and made more specific in

Stages 2 and 3. Alternative measures and plans that address the planning

objectives were only conceptualized in Stage 1. In Stage 2 specific

plans were formulated, designed, evaluated and presented to the public.

The Stage 3 alternatives are refinements of the Stage 2 plans.

Additional plan formulation was done to further address the planning

objectives and planning constraints which are summarized in the following

paragraphs.

PLANNING OBJECTIVES

The Stage 3 analysis of problems and opportunities led to a refinement of

the planning objectives. It was found that a significant flooding

problem exists along Cape La Croix Creek and Walker Branch. Flood

control improvements for the remainder of the study area, including the

town of Jackson and the rural area along the Little River Diversion

channel, are presently not economically justified. The specific planning

objectives, which focus on Cape La Croix Creek and Walker Branch are:
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a. To reduce the incidence and amount of damage from flooding in

the urban and urbanizing areas of the Cape La Croix Creek watershed;

b. To reduce or retard streambank erosion on Cape La Croix Creek

and Walker Branch;

c. To safeguard and enhance the quality of the natural environment

in the Cape La Croix Creek watershed;

d. To improve the quantity and quality of outdoor recreation

opportunities in the Cape La Croix Creek watershed.

PLANNING CONSTRAINTS AND GUIDELINES

A number of specific criteria were established in regard to technical,

economic, environmental, and evaluation aspects to aid in practical plan

formulation. These criteria have been, in essence, constraints placed

upon the plan formulation process. Critical to plan selection for this

study were the new Principles and Guidelines which were signed by. the

* President on February 3, 1983. These Principles and Guidelines placed

added emphasis on the selection of the NED plan for any recommendation

" involving Federal action. The Principles and Guidelines state that any

* exceptions to the selection of the NED plan may only be made when there

are overriding reasons based on the Federal, state, or local concerns.

Other planning constraints were:

21
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Technical Criteria. Technical criteria are the practical guidelines that

directly affect physical design features. The technical criteria relate

primarily to sound engineering practice. The technical criteria

established for this study are as follows:

a. Equal consideration must be given to nonstructural and

structural approaches; and,

b. All nonstructural and/or structural measures recommended must be

practical from an engineering standpoint and implementable under the

specific site conditions; and,

c. Nonstructural and structural measures must not impede any

potential future flood fight efforts.

Economic Criteria. Specific economic criteria were used to analyze

alternative. The economic criteria were:

a. The sum of tangible and intangible benefits must exceed project

.4 costs; and

b. Each separable unit of improvement must provide tangible and

intangible benefits, at least equal to their costs; and

22
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c. All analyses be based on uniform price levels (October 1983);

and,

d. Annual costs and benefits be based on the 100-year period of

analysis; and,

e. All average annual calculations be based on the prevailing

annual interest rate (8-1/8 percent).

Environmental Guidelines. Environmental guidelines were established to

insure that environmental quality considerations were used in formulating

the alternative solutions. The following criteria were used as guides:

a. Plans to reduce flooding will protect and enhance the natural

environment whenever possible; and,

b. Should the imposition of detrimental environmental impacts be

unavoidable, appropriate mitigation measures will be included; and,

c. The protection and enhancement of public health, safety, and

social well-being will through flood control plans be maximized wherever

and whenever possible.

2
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Evaluation Measures. To provide a means for testing and evaluating

relative plan performance, specific evaluation measures were applied.

These measures were:

a. Assess the workability and viability of each plan regarding its

acceptance by the affected publics and its accommodation of known

institutional constraints (acceptability test); and

b. Appraise the technical performance of each plan and the level of

contribution to the planning objectives (effectiveness test); and

c. Assess whether all necessary investments or other actions

necessary to assure full attainment of the plan are included

(completeness test); and

d. Assess the plan's ability to achieve the planning objectives in

the least costly way (efficiency test).

PLAN FORMULATION STUDIES STAGE 1

In Stage 1, the studies were concentrated on problem identification for

each of the water resources study purposes authorized by Congress. The

logic was to identify first the problems and opportunities in the 210

square mile study area and then to determine if it was necessary to

a develop specific plans.
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The Stage 1 studies disclosed that wastewater management problems were

being adequately addressed by other agencies, and that additional

wastewater management studies would not be needed unless a serious need

for such studies was subsequently demonstrated. Local interests have

adequately dealt with water supply needs. It was also determined that

water supply should only be examined in conjunction with plans developed

for other purposes. For example, if reservoirs were considered for flood

control, their potentials for water supply should be examined.

The Stage 1 studies revealed that flooding problems were being

experienced along Cape La Croix Creek, Sloan Creek, Hubble Creek, Ramsey

Branch, Juden Creek, and Indian Creek, and in floodplain areas adjacent

to the Little River Diversion Channel and the Mississippi River. Plans

addressing these flooding problems were conceptually developed in

Stage 1. Costs and benefits for the conceptual plans were not actually

developed. However, based on the apparent damages and possibilities for

alleviating these damages, it was recommended that more detailed studies

be made (see APPENDIX B).

PLAN FORMULATION STUDIES STAGE 2

In Stage 2, it was determined that existing wastewater management studies

were adequate. Flood damages were examined along Cape La Croix Creek,

Sloan Creek, Hubble Creek, Ramsey Branch, Juden Creek, and Indian Creek,

and in the floodplain areas adjacent to the Little River
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Diversion Channel and the Mississippi River. Serious flood damages were

found along Cape La Croix Creek and its tributary, Walker Branch. Damage

levels along Ramsey Branch, and Sloan and Juden Creeks were found to be

minimal. The city of Jackson and Indian and Hubble Creeks showed flood

damages of less than $10,000. Previous Corps of Engineers studies of the

flood problems in the Little River Diversion Channel floodplain area had

found no economically feasible solutions, and a reexamination of that

area concluded that solutions were still infeasible. Additional reaches

of the Cape Girardeau local protection project along the Mississippi

River were found to lack local interest and to have a low potential for

economic feasibility.

In Stage 2, flood damage reduction plans were developed only for Cape La

Croix Creek and its tributary, Walker Branch. Initially various channel

lengths, sizes and linings; wet reservoirs and dry detention sites;

levees; and diversion channels were examined. Those plans showing

economic potential were refined as a result of more detailed hydraulic,

economic and cost studies. Recreation and environmental measures were

developed and combined with various flood damage reduction features to

produce multipurpose plans. The economic analysis for the 16 plans

considered for the Cape La Croix Creek watershed are shown in TABLE 1

(see APPENDIX B). Plans 10, 13, 14, 15, and 16 were carried forward into

Stage 3 and served as the foundation for solutions that emphasized

national economic development (NED); environmental quality (EQ); standard

project flood protection (SPF); and, nonstructural (NS) approaches. The

16 plans developed in Stage 2 are described below.
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Plan 1 consists of a concrete lined rectangular channel passing

through the highly developed portions of Cape La Croix Creek 'and Walker

Branch and trapezoidal grass-lined channels in the other reaches. Due to

the physical constraints placed upon the streams by the existing

development, a bottom width of 75-feet was selected for the Cape La Croix

Creek rectangular concrete channel, and bottom widths of 25 and 30 feet

were selected for the Walker Branch rectangular concrete channel. The

concrete channel on Walker Branch above Independence Street is 25 feet

wide. These widths represented the widest channel that could be

constructed while minimizing relocations and replacements. Some bridges

having a width of less than 75-feet required transition through existing

openings. The trapezoidal grass-lined channels were designed to convey

water equal to that of a concrete channel bottom with bottom widths of

110 feet on Cape La Croix and 25 feet on Walker Branch having side slopes

of 3 horizontal to 1 vertical. No channel improvements were proposed

upstream of mile 5.1 on Cape La Croix Creek. and mile 1.7 on Walker

Branch. Essentially all channel improvements followed the existing

channel alignment with some minor smoothing of sharp bends, such as the

bend just upstream of the Wilson Road bridge over Cape La Croix Creek.

Also, the irregularities of the invert slope were smoothed between miles

1.2 and 4.5 on Cape La Croix Creek resulting in maximum depth increases

of about 3 feet.

2
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Plan 2 is similar to Plan 1 except concrete channel bottoms were

enlarged to 100 feet on Cape La Croix Creek, and to 60 feet on Walker

Branch. The concrete channel above Independence Street on Walker Branch

was reduced to 50 feet width. The bottom widths of the trapezoidal

grass-lined channels were 160 feet on Cape La Croix Creek and 75 feet on

Walker Branch, with a 35-foot wide trapezoidal channel above mile 1.7 of

Walker Branch. Bridges at Sprigg Street, Wilson Road and Independence

Street over Cape La Croix Creek and bridges at Good Hope, William, Town

Plaza, Independence, Themis, Private Drive, Bessie and Marietta Streets

over Walker Branch would be removed and replaced with spans equal to the

channel width. Several existing buildings would also need to be removed.

Plan 3 is essentially the same as Plan 1, except that the existing

bridges at Sprigg Street and Wilson were removed and replaced with a new

clear span over a 75-foot concrete lined rectangular channel.

Plan 4 is the same as Plan 1, except that the existing bridge at

Independence Street was removed and replaced with a new clear span over a

75-foot concrete lined rectangular channel.

In Plan 5 a larger channel was selected for analysis. The bottom

widths of the rectangular concrete channels were proposed to be 125 feet

on Cape La Croix Creek and 100 feet on Walker Branch. The grass-lined

trapezoidal channels had bottom widths of 160 feet and 150 feet,

k respectively. Above mile 1.7 of Walker Branch, the bottom width was

30
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reduced to 50 feet. The alignment of the channels was approximately the

same as the previously proposed channels. Lowering of the Walker Branch

invert between Broadway and Kingsway Streets was proposed in order to

give a deeper channel with a smoother invert slope. Because this plan

included substantially larger channels, it was necessary to remove and

replace the bridges at Sprigg Street, Wilson and Bloomfield Roads, and

Kingshighway, Independence and East Rodney Streets over Cape La Croix

Creek with larger spans. Similar conditions exist at Good Hope, William,

Town Plaza, Independence, Themis, Bessie, Broadway, Kingsway and Marietta

Streets, and the Railroad bridge over Walker Branch. In addition, it was

proposed that the private driveway bridge between Themis and Bessie

Streets be replaced. A total of 17 buildings (including 8 commercial and

9 residential), would be required to be relocated to make room for the

proposed channels.

Plan 6 is the same as Plan 2, except there are no channel

improvements downstream of mile 2.76 of Cape La Croix Creek. This plan

had a favorable B/C ratio for flood control.

Plan 7 consists of the same channel improvements proposed for Plan 6

with the added feature of a dry detention reservoir located on an unnamed

tributary. The dry detention reservoir was designed to store the volume

of runoff from a storm wi.h a 10 percent chance of occurrence. The dam

was designed to be capable of passing the Probable Maximum Flood (PMF)

through the reservoir without overtopping. The 54-inch Corrigated Metal
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Pipe (C(P) low level outlet was selected since the maximum flow from the

outlet is approximately one-half of the downstream channel capacity.

Reservoirs capable of storing larger storms such as the one percent

chance storm and the Standard Project Storm (SPS) were also designed in

the same manner. Costs of the larger reservoirs increased considerably

over that of the 10-year reservoir, with no appreciable additional flood

control benefits in the high damage reaches of Cape La Croix Creek.

Plan 8 consists of the same 10-year dry detention storage reservoir

as in Plan 7 without any channel modification.

Plan 9 consists of a dry detention reservoir at the same location

capable of storing the "Standard Project Storm" plus the same channel

improvements as described in Plan 5. This plan combined a large dry

detention reservoir with the largest practical channel improvements. The

plan has a B/C ratio of less than 1.0 but represents an attempt to

provide protection from a catastrophic flood such as the SPF.

Plan 10 is a nonstructural plan in which all structures damaged by

the 1O-year flood are removed from the floodplain.

Plan 11 is an environmental plan. The features applied to this plan

are essentially 'the same as those measures applied to all of the

multipurpose plans.
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Plan 12 is a recreation plan and is described in the recreation

appendix.

Plan 13 is a multipurpose plan which combines the channelization and

bridge construction in Plan 6 with the purchase of selected environmental

and recreational land areas.

Plan 14 is a multipurpose plan which combines the channelization,

bridge reconstruction, and dry detention reservoir in Plan 7 with the

purchase of selected environmental and recreational land area.

Plan 15 is a multipurpose plan which combines the larger channel

widths, increased number of bridge replacements, building relocations,

and "Standard Project Storm" dry detention reservoir in Plan 9 with the

purchase of selected environmental and recreational land areas.

Plan 16 is a nonstructural plan with recreation added. It requires

the removal of all structures damaged by a flood with a 10 percent chance

of occurrence. This included 123 commercial structures and 131

residences.

3
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PLAN FORMULATION STUDIES - STAGE 3

Based on the results of the Stage 2 studies, several alternatives were

pursued to refine the economically feasible plans which reduced the

flooding in the Cape La Croix Creek and Walker Branch floodplains. The

impacts of various channel sizes and linings, use of dry detention

reservoir sites, levees, and diversion channels on water surface profiles

were studied. Plans were analyzed to determine highest economic return,

highest flood protection, most environmental benefits, and combinations

offering good flood protection, while providing some environmental

benefits.

All of those plans analyzed during Stage II were based on the assumption

that the channels of Cape La Croix Creek and Walker Branch below

Independence Street down to their confluence were one reach. The

assumption was based on the hydrologic fact that the floodplain in this

area was common to both creeks and the flooding, was not separable.

Ii
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During review, additional analysis were required to demonstrate

incremental feasibility. Twelve additional flood control alternatives

were analyzed to determine the NED flood control plan.

The formulation of these additional 12 flood control alternatives treated

the junction of Cape La Croix Creek and Walker Branch below Independence

Street as several reaches. These 12 plans are described below:

Plan 1 tested the justification of the detention site on Cape La

Croix Creek as a first added increment. This provided net benefits,

making this the first added increment.

Plan 2 tested the incremental justification of adding to the

detention feature a small channel on both Walker Branch (Mile 0.00-2.00)

and downstream from the junction on Cape La Croix Creek (Mile 2.70-3.143)

with a small transition going upstream from the junction. This plan

provided a decrease in net benefits from Plan 1 and, is not justified in

isolation with the detention reservoir.

Plan 3 tested the incremental justification of adding to the

4 ,detention feature a small channel on Cape La Croix Creek (Mile 2.7-3.76)

only (included small transition upstream on Walker Branch from

junction). This provided a decrease of net benefits from Plan 1 and. is

not justified.
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Plan 4 tested the incremental justification of adding to the

detention feature a medium-sized channel on Walker Branch (Mile

0.00-2.00) and a small channel downstream from junction on Cape La Croix

Creek (Mile 2.70-3.343). This plan provided an increase in net benefits

over Plan 1 and is justified.

Plan 5 tested the justification of adding to the detention feature a

medium-sized channel on Cape La Croix Creek, (Mile 2.7-3.76), including a

small transition upstream from the junction on Walker Branch to the

detention feature. This plan provided a decrease in net benefits from

Plan 1 and is not justified.

Plan 6 tested the incremental justification of adding to Plan 4 a

small channel on Cape La Croix Creek (Mile 2.7-3.76). This plan provided

a decrease in net benefits from Plan 4 and is not justified.

Plan 7 tested the incremental justification of adding to Plan 4 an

additional section of channel on Cape La Croix Creek (Mile 3.143-5.11).

This plan provided a decrease in net benefits from Plan 4 and is not

justified.

Plan 8 tested the incremental justification of increasing the size

of the channel for Plan 4. This plan provided a decrease in net benefits

from Plan 4 and is not justified.
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Plan 9 tested the incremental justification to Plan 4 of increasing

the size of the channel and of extending the channel on Cape La Croix

Creek (up to Mile 5.11). This plan provided a decrease in net benefits

from Plan 4 and is not justified.

Plan 10 tested the incremental justification of adding to Plan 4 a

small channel section on Cape La Croix Creek (up to Mile 3.76). This

plan provided an increase in net benefits over Plan 4 and is justified.

Plan 11 tested the incremental justification of changing a channel

section in Plan 10 on Walker Branch from concrete to grass. This change

provided an increase in net benefits and is justified.

Plan 12 tested the incremental justification of the section of

channel on Walker Branch (Mile 1.11-2.00) by deleting this section of

channel from Plan 11. This change provided a decrease in net benefits

and is justified.

From the formulation of these 12 plans, Plan 11 becomes the NED flood

control plan. From all studies acromplished, six plans were identified

as a final array of alternative solutions to serve as the basis for

selecting the Recommended Plan. These six final alternatives were named

as follows:

No Action Plan
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NED Plan

Plan "A"

EQ Plan

SPF Plan

Non-Structural Plan

These six final plans provided a range of alternative solutions, and the

impacts thereof, to allow formulation of the Recommended Plan. The final

six alternatives are discussed in the following paragraphs.

NO ACTION PLAN

Future conditions without implementation of a Corps of Engineers action

plan are projected to be a continuation and increase in flooding.

Economic and environmental future conditions will be significantly worse

without a Corps of Engineers action plan. No further reference to the

"No Action" plan is pursued herein.

NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

The NED Plan is the alternative that reasonably maximizes net national

economic benefits consistent with- the Federal objectives. Features of

the NED plan are described in the following paragraphs.

3
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a. Cape La Croix Creek Channel. The channel improvement on Cape

La Croix Creek would consist of a rectangular concrete channel, 75 feet

wide extending from mile 2.72 to 3.23 and transitioning into a

trapezoidal riprap lined earth channel from mile 3.23 to 3.76. The

trapezoidal channel has a bottom width of 40 feet and side slopes of 1

vertical to 2.5 horizontal. No channel improvements are justified for

the reach below mile 2.72 or above mile 3.80.

b. Cape La Croix Creek Detention. A 157-acre dry detention

reservoir would be located on a tributary to upper Cape La Croix Creek

with storage to hold runoff from a storm having a 10 percent chance of

occurrence.

c. Walker Branch Channel. Improvement on Walker Branch would

consist of a 60-foot wide concrete channel improvement from the mouth of

Walker up to Independence Street at mile 0.40. A 50-foot width concrete

channel would exist between Independence Street and mile 0.89 at the

Kingsway Bridge. A concrete lined transition would extend from Kingsway

to mile 0.96. A 75-foot bottom width grass-lined channel with 1 vertical

to 3 horizontal side slopes would extend from mile 0.96 to mile 1.68. A

rip-rap lined transition would extend from mile 1.68 to mile 1.74. From

mile 1.74 to Cape Rock Drive at mile 2.00, a 35-foot bottom width
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grass-lined channel would be provided. Bridges to be replaced are

located at Good Hope Street, Williams Street, Town Plaza Driveway,

Independence Avenue, Themis Street, Private Drive, Bessie Street, and

Marietta Avenue. Riprap lined transitions are required at the Missouri

Pacific Railroad, Broadway, Kingsway, and Lombardo Streets, and

Perryville Road.

d. Relocations. Eight mobile homes upstream of Bessie Street,

10 homes in the Golliday Addition and 2 commercial structures would be

removed to provide ROW for channel improvements.

e. Recreation Features. A 85 acre park would be developed at the

detention site. Of this 85 acres, 61 acres would be located within the

boundary required for flood control purposes. Of the additional 24 acres

located outside the flowage easement boundary, 6 acres would be required

for access, parking, potable water, and sanitary facilities and the

remaining 18 acres are for uneconomical remainders and rounding.

Recreational facilities at the detention site would include: 0.6 miles

of hiking and biking trail, 25 picnic tables, a group camping area, open

play areas, nature trail, exercise trail, and a disc course.

Biking/hiking trails of 6.61 miles would be provided along Cape La Croix

Creek and Walker Branch. Of this, 3.3 miles would be provided by local

interests as a connecting trail between the downstream channel

improvements and the access road to the upstream detention site. Small

40

lo



picnic areas would be developed at Bessie Street (3 tables) and Golliday

Addition (5 tables) where relocation of residence would be required for

channel improvements.

PLAN "A"

This plan was developed to meet the planning objective of high urban

flood protection while maintaining reasonable net benefits and also

providing realistic recreation and environmental needs. (See PLATE 4 for

Plan "A".) This plan provides channel improvements on Cape La Croix

Creek which would consist of a rectangular concrete channel, 75 feet wide

extending from mile 2.76 to 3.76 and a trapezoidal grass-lined earth

channel from mile 3.76 to 5.11. The trapezoidal channel has a bottom

width of 110 feet and side slopes of 1 vertical to 3 horizontal. No

channel improvements are planned for the reach below mile 2.76 or above

mile 5.11. Bridge approaches would be provided with riprap transitions

where grass channels are recommended. A dry detention reservoir would be

located on a tributary to upper Cape La Croix Creek with storage to hold

runoff from a storm having a 10 percent chance of occurrence.

Improvement on Walker Branch would consist of a 60-foot wide concrete

channel improvement from the mouth up to Independence Street at

mile 0.40. A 50-foot bottom width concrete channel would exist between

Independence Street and mile 0.89 at the Kingsway Bridge. A 75-foot
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bottom width grass-lined channel with 1 vertical to 3 horizontal side

slopes would extend from Kingsway to mile 1.68. From mile 1.74 to

Cape Rock Drive at mile 2.00 a 35-foot bottom width grass-lined channel

would be provided. Bridges to be replaced include Good Hope Street,

Williams Street, Town Plaza Driveway, Independence Street, Themis Street,

Private Drive, Bessie Street, and Marietta Avenue. Riprap lined

transitions are required at the Missouri Pacific Railroad, Broadway,

Kingsway and Lombardo Streets, and Perryville Road.

4
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Plan "A"'s nonstructural measures include the removal of 37 low cost

houses near Sprigg Street along Cape La Croix Creek and the removal of 18

residences in the Golliday addition. Both areas would be converted to

parks. Also, eight mobile homes on Walker Branch upstream of Bessie

Street would be relocated as a result of the channel construction. A

small strip park would be developed on this Bessie Street site.

This plan includes hiking trails, horse trails, major recreational

features at the Golliday Addition, Sprigg Street, and Bessie Street sites

and the dry detention reservoir site. The environmental features of this

plan are similar to that of the EQ Plan except that the Hopper Road Park

and Meander Site Park have been deleted. One in-channel pool area has

been included on the upper Cape La Croix Creek at channel mile 3.7. The

plan has a benefit-to-cost ratio of 1.4 to 1.0 and provides a 92 percent

damage reduction. A comparison of the features and performance of the

final array of alternatives and the Recommended Plan is shown in TABLE 2.

ENVIRONMENTAL QUALITY (EQ) PLAN

The environmental plan contains the following features which have been

added to the Plan "A" flood control base (See PLATE 3 for plan layout).

a. An additional 8 acres near Sprigg Street from which structures

will be relocated.
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b. About 9.8 miles of hike/bike trails and 4.3 miles of horse

trails.

c. Parkland uses 200 acres of the flood control detention site; the

86 acres at the Hopper Road site; and, just downstream of Bloomfield

Road, the 27 acre meander site.

d. Recreation facilities would be provided at the sites of

structure relocations. These sites are: the Golliday addition on Walker

Branch; another site on Walker Branch just upstream of Bessie Street;

and, a third site at Sprigg Street along Cape La Croix Creek.

e. A 20-foot wide EQ corridor along selected reaches of Cape La

Croix Creek.

f. Whenever possible along Walker Branch, channel construction

would be limited to only one stream bank.

g. Landscaping associated with recreational improvements on project

lands.

h. An urban wildlife program to be implemented by local authorities

would enhance the project.

I
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i. Fish pond improvements would be made on two existing small farm

ponds located near the park proposed for the detention site.

j. The plan has a benefit-to-cost ratio of 1.3 to 1.0 and provides

a 92 percent damage reduction.

STANDARD PROJECT FLOOD (SPF) PLAN

The standard project flood (SPF) plan was developed to provide for the

highest practicable level of flood protection. The SPF plan consists of

the largest channel reasonably attainable on Cape La Croix Creek and

Walker Branch and dry detention reservoirs at Sites 1 and 2 capable of

storing floods with a 0.2 percent chance of occurrence. Fifteen bridges

would need to be replaced. This plan resulted in the best overall degree

of protection with a high level of reduction in total damages (about

99 percent), but fell short of SPF protection. The plan was neither

economically justified nor practical because it required the removal of

too many buildings and the replacement of additional bridges. No

specific environmental and/or recreational features were added to comply

with the" planning constraints, because only a further lowering of the

already unacceptable net benefits ratio would result. No significant

additional effort was expanded on this economically infeasible plan.

This plan's focus on high level of flood protection was again considered

in the Stage 3 formulation in order that the final array of alternatives

include a full range of choices. This plan has a benefit-to-cost ratio

of 0.8 to 1.0 and provides a 99 percent reduction in damages.
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NON-STRUCTURAL PLAN

The nonstructural plan requires the removal of all structures damaged by

the flood with a 10 percent chance of occurrence. This flood was

selected because it had the best chance of demonstrating economic

feasibility while still providing a reasonable degree of protection.

Other nonstructural measures such as flood proofing, raising of

structures, low level floodwalls or levees and zoning were considered and

found to be economically unjustified. Due to the depth and rapidity of

flooding, the type of existing structures, and access required for the

many commercial establishments, the most feasible alternative appeared to

be the removal of 123 commercial structures and 131 residences. However,

the nonstructural plan was not economically justified. It was also

unacceptable due to the large number of businesses and residences that

would be affected. Plans with a greater degree of protection would, of

course, force the evacuation of even more structures and lower the net

benefits further. No specific environmental and/or recreational features

were added to comply with the planning constraints because only a further

lowering of the already unacceptable net benefit-to-cost ratio would

result. This plan has a benefit-to-cost ratio of 0.5 to 1.0 and provides

a 52 percent reduction in damages.

SELECTING THE RECOMMENDED PLAN

The new Principles and Guidelines, implemented on February 3, 1983,

require that a plan recommending Federal action is to be that alternative
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with the greatest net NED benefits. Exceptions may only be made when

there are overriding reasons for recommending another plan.

The Recommended Plan contains all flood control and recreation features

of the NED Plan. In addition, the Recommended Plan includes relocations

of 55 residence at the Golliday Addition and Sprigg Street areas with

associated recreation development. At Sprigg Street, 37 residences would

be removed and the area developed for recreation (5. picnic tables and

open play areas). At the Golliday Addition, 18 residences would be

removed and the area developed for recreation (10 picnic tables, and

1 mile of exercise trails.)

The justification for adding the nonstructural relocations to the NED

plan is based in part to intangible social well being benefits. The

relocation structures are located in a low income, blighted area with

typical house values of approximately $7,500. Low values like this make

it very difficult to justify any kind of flood protection based on

tangible NED benefits alone. But, even though these homes are

substandard, they do constitute the only home that the residents have.

The human suffering experienced by many of these people on a frequent

basis is tragic. Each time they are flooded their ability to recover is

reduced. But as their suffering is undoubtedly increased with each flood

event, their dollar damages in most cases are reduced as the material

5
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worth of their possessions is decreased from previous floods.

Unfortunately, the justification process under the NED account cannot

measure or recognize this in terms of dollars. The dollar differential

between the NED Plan and the Recommended Plan is $1,800,000 for this

feature which includes the relocation of 55 additional homes.

In summary, nonstructural relocation features are included because the

total beneficial impacts on the environment are deemed to be greater than

the total adverse impacts.
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ASSESSMENT AND EVALUATION

The six final plans developed for Cape La Croix Creek and Walker Branch

resulted from a screening process based primarily on economic and

hydrologic performance, coupled with consideration being given to

environmental and social well-being impacts. The details of these work

efforts are presented in the appropriate technical appendix.

HYDROLOGIC PERFORMANCE

The Recommended Plan provides a reasonably high degree of protection from

flooding utilizing structural and nonstructural measures. The flood

control structural features for the Recommended Plan and NED Plan are

similar. The discussion of flood control performance is equally

applicable to either plan. Combinations of flood management measures

were considered in arriving at the base flood control plan. The peak

flows on Cape La Croix Creek are substantially reduced due to the

rainfall runoff 'torage provided by the proposed dry detention

reservoir. The flood elevations are also reduced due to the impact of

the proposed channel improvements. To better relate the impact on flood

flows, the proposed improvements would considerably lower the water

surface elevations through the commercial and residential reaches of Cape

La Croix Creek and Walker Branch were the May 1973 or March 1977 floods

to recur.
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EVALUATION OF ECONOMIC EFFECTS

The flood control benefits of the plans were determined by finding the

average annual damages along Cape La Croix Creek and Walker Branch for

future conditions with no project and then computing the reduction in

average annual flood damages resulting from each plan. The basic

procedure used to compute average annual damages involved: (1) locating

all flood damageable property; (2) estimating property structural and

content values and associated miscellaneous damages; (3) computing total

damages for a specific event; and (4) computing average annual damages.

A computer modeling analysis tool was used to evaluate annual flood

damages for future conditions with various alternatives. Hydrologic

flood control performance of the Recommended Plan and the NED Plan are

the same. This results from the selection of the economically optimum

flood control features as the fundamental base for each of these

alternatives. The Standard Project Flood (SPF) and Nonstructural (NS)

Plans, however, display a significantly different hydrologic impact. The

SPF Plan reduces damages by 99 percent. The SPF alternative utilizes

primarily structural flood control management measures. The NS plan

calls for the removal of structures from the "10 year" floodplain. Its

cost is significantly higher than the Recommended Plan and the benefit to

cost ratio is 0.5 to one. Plan "A" provides for high flood protection

with damages reduced by 93 percent; worthwhile environmental quality

features; and the provision for low income families to leave two flood

vulnerable locations at Sprigg Street and in the Golliday addition.

A summary of the economic performance is provided in TABLE 3.
54
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TABLE 3
CAPE LA CROIX CREEK AND WALKER BRANCH

FINAL ALTERNATIVES AND RECOMMENDED PLAN COMPARISON
BASED ON OCTOBER 1983 PRICE LEVELS AND 8-1/8 PERCENT INTEREST

RECOMMENDED NO NED EQ
ITEM PLAN ACTION PLAN PLAN

1. CONSTRUCTION COSTS

a. Flood Control $25,166,000 0 $23,486,000 $32,620,000
b. Fish/Wildlife 0 0 0 4,020,000
c. Recreation 734,000 0 614,000 1,660,000
d. Total $25,900,000 $0 $24,100,000 $38,300,000

2. O/M AND REPLACEMENT COSTS

a. Flood Control $ 89,800 (2) $89,800 $133,700
b. Fish/Wildlife 0 (2) 0 0
c. Recreation 14,000 (2) 13,000 14,000
d. Total $103,800 $ (2) $102,800 $147,700

3. AVERAGE ANNUAL COSTS

a. Flood Control $2,135,400 (2) $1,998,800 $2,785,100
b. Fish/Wildlife 0 (2) 0 326,800
c. Recreation 73,600 (2) 62,900 148,900
d. Total $2,209,000 $ (2) $2,061,700 $3,260,800

4. FLOOD DAMAGES REMAINING $642,600 $4,126,100 $ 675,000 $ 370,600

5. AVERAGE ANNUAL BENEFITS

a. Flood Control $3,484,300 $ 0 $3,451,100 $3,755,500

b. Fish/Wildlife 300 0 300 2,600
c. Recreation 225,800 0 183,500 359,100
d. Total $3,710,400 $ 0 $3,634,900 $4,117,200

6. PERCENT- FLOOD DAMAGE
REDUCTION 85% 0% 84% 92%

7. NET BENEFITS $1,501,400 $ 0 $1,573,200 $ 856,400

FOOTNOTES: (1) No recreation or fish/wildlife costs or benefits were
calculated for the SPF and NS Plans because flood control was
unjustified.
(2) The "No Action" alternative will suffer the continuing costs
of flood damages and individual protection and clean up efforts.
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TABLE 3 (CONT'D)
CAPE LA CROIX CREEK AND WALKER BRANCH

FINAL ALTERNATIVES AND RECOMMENDED PLAN COMPARISON
BASED ON OCTOBER 1983 PRICE LEVELS AND 8-1/8 PERCENT INTEREST

SPF NS PLAN

ITEM PLAN PLAN "A"

1. CONSTRUCTION COSTS

a. Flood Control $59,900,000 $57,300,000 $32,620,000
b. Fish/Wildlife (I) (1) 480,000
c. Recreation (1) (1) 1,000,000
d. Total $59,900,000 $57,300,000 $34,100,000

2. O/M AND REPLACEMENT COSTS

a. Flood Control $258,800 $8,000 $133,700
b. Fish/Wildlife (1) (1) 0
c. Recreation (1) (1) 11,000
d. Total $258,800 $8,000 $144,700

3. AVERAGE ANNUAL COSTS

a. Flood Control $5,127,600 $4,665,500 $2,785,100
b. Fish/Wildlife (1) (1) 39,000
c. Recreation (1) (1) 92,300
d. Total $5,127,600 $4,665,500 $2,916,400

4. FLOOD DAMAGES REMAINING $46,600 $2,000,100 $ 370,600

5. AVERAGE ANNUAL BENEFITS

a. Flood Control $4,079,500 $2,126,000 $3,755,500
b. Fish/Wildlife (1) (1) 1,600
C. Recreation (1) (1) 231,900
d. Total $4,079,500 $2,126,000 $3,989,000

6. PERCENT FLOOD DAMAGE
REDUCTION 99% 52% 92%

7. NET BENEFITS (-$1,048,100) (-$2,539,500) $1,072,600

FOOTNOTES: (1) No recreation or fish/wildlife costs or benefits were

calculated for the SPF and NS Plans because flood control was
unjustified.
(2) The "No Action" alternative will suffer the continuing costs
of flood damages and individual protection and clean up efforts.
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EVALUATION OF ENVIRONMENTAL EFFECTS

The Recommended Plan has no significant adverse environmental impacts and

mitigation measures are not required. The NED Plan also has no

significant adverse environmental impacts. The EQ plan basically added

environmental improvements to the basic flood control base of 0Plan"A".

Plan "A" also contained many of the environmental features included in the

EQ plan. The SPF plan exhibited many adverse environmental impacts,

whereas the nonstructural solution enhanced the environment; however, both

these plans lacked economic justification. The environmental effects of

the NED, EQ, Recommended Plans and Plan "A" are summarized in the

Environmental Assessment (See APPENDIX F for the detailed environmental

analysis).

EVALUATION OF SOCIAL WELL-BEING EFFECTS

The evaluation of the various alternative solutions from a social

well-being viewpoint was based on estimating relative impact on 14

different factors. The factors evaluated were: (1) noise; (2) homes

, displaced; (3) aesthetic values; (4) housing quality; (5) archaeological

sites; (6) historic sites; (7) transportation; (8) education; (9) leisure;

(10) cultural values; (11) community cohesion; (12) regional growth; (13)

institutions; and, (14) health, safety and welfare.

* These evaluations are included in TABLE 4 of the System of Accounts. In

sumary, the primary adverse social well-being impact was exhibited in the

extensive relocation required by the nonstructural solution. The EQ plan
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was generally a plan responding to social well-being concerns as well as

the need for flood control. Plan "A" and to a lesser degree the

Recommended Plan made reasonable contributions to the social well-being

category.

The Recommended Plan was modified to include intangible social well being

benefits.

SYSTEM OF ACCOUNTS

The Water Resources Council's Principals and Guidelines for Water

Resources Planning requires that plans being developed by Federal agencies

be compared and assessed through the use of a System of Accounts. Each

plan's short-term and long-term performance is assessed in various

accounts that measure National Economic Development, Environmental

Quality, Social Well-being, and Regional Development. A summary system of

accounts display for the no project plan, NED, EQ, PLAN "A", and

4 Recomnmended Plans is presented in TABLE 4. The SPF and nonstructural

plans are not presented because of their unacceptable level of economic

* performance.
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CONCLUSIONS

All documents and information pertaining to the proposed Cape

Girardeau-Jackson project, along with documented views of interested

agencies and public views, have been reviewed and evaluated. Thi's has

resulted in the development of several practical alternatives for meeting

the water and related land resource problems, needs, and opportunities of

the Cape La Croix Creek watershed.

The possible consequences of the proposed action have been studied in

accordance with environmental, social well-being, and economic effects as

well as engineering feasibility. Pertinent points considered in

evaluation were:

1. Economic Considerations. The Recommended Plan contains all features

of the NED Plan, plus the relocation of 55 residences based on intangible

social well being considerations and conversion of those lands to parks.

The Recommended Plan has a benefit-to-cost ratio of 1.7 as compared to

1.8 for the NED Plan based on October 1983 price levels and 8-1/8 percent

interest. A comparison of the final array of plans is shown on TABLE 4.

2. Environmental Considerations. Reasonable steps have been taken to

assemble and present the known environmental consequences of the proposed

action. The present environmental character of Cape La Croix Creek and
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Walker Branch varies from semi-natural to heavily urbanized. Future

conditions are expected to result in additional alterations due to

increased urbanization. Therefore, the recognized disruption of

terrestrial plant and animal communities and the reduced aquatic

biological productivity that would be unavoidable during project

construction appear to be more than offset by the improved aesthetic and

amenity values generated by adopting the Recommended Plan.

3. Social Well-Being Considerations. Flood protection provided by the

Recommended Plan would directly enhance the general economic welfare and

security of the people by reducing property and structural damages and

the threat to health and loss of life. Also improved would be some of

the intangible human suffering caused by flood events and attendant loss

of employment, post-flood cleanup work, and the concern expressed in

anticipation of flood events.

4. Engineering Feasibility. The Recommended Plan provides a reduction

in average annual flood damages of $1,501,400 (about 85 percent). The

flood protection provided when measured in terms of flood frequency

performance is quite variable due to the mixed developments in the urban

and rural parts of the floodplain. The impacts of the flood control

improvements will be most noticeable primarily in the highly urbanized

areas which are prone to severe flood damages. Flood control

improvements were not specifically justified for the rural segments of

the study area because of:
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a. About 94 percent of the flood damages caused by the 50 percent

chance of occurrence flood (2-year) are eliminated with the Recommended

Plan.

b. The Recommended Plan eliminates 61 percent of all flood damages

from a flood event with a 0.2 percent probability (500 years).

c. There are 848 structures in the standard project flood (SPF)

floodplain of which 558 would be damaged by the SPF flood; 422 structures

would be damaged by the 100 year event. With the project in place,

263 structures would be fully protected from the 100-year event.

d. During post authorization studies, Cape La Croix Creek miles

2.72 to 2.2 will be evaluated to determine whether recently placed earth

fill and levee cause additional channel improvements to be recommended.
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IMPLEMENTATION RESPONSIBILITIES FOR SELECTED PLAN

Federal statutes and regulatory precedents have established the

traditional basis for Federal and non-Federal responsibilities in the

construction and operation and maintenance of Federal water projects.

The traditional first cost of construction cost-sharing requirements for

the Recommended Plan are shown in TABLE 5. The annual operation and

maintenance costs are shown in TABLE 6 and the major replacement annual

costs are shown in TABLE 7, both of which are entirely a non-Federal

responsibility. TABLE 8 is a summary of the anticipated annual

operation, maintenance, and major replacement costs which are entirely a

non-federal responsibility.
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TABLE 5
CAPE GIRARDEAU-JACKSON

FEDERAL AND NON-FEDERAL CONSTRUCTION COSTS
BASED ON OCTOBER 1983 PRICE LEVELS

RECOMMENDED PLAN
ITEM LANDS RELOCATIONS IMPROVEMENTS TOTALS

1. FEDERAL COSTS

a. Flood control $ 980,000 $ 370,000 $19,119,000 $20,469,000

b. Recreation 11,000 0 220,000 231,000

c. Subtotal $ 991,000 $ 370,000 $19,339,000 $20,700,000

2. NON-FEDERAL COSTS

a. Flood control $2,691,000 $2,006,000 $ 0 $ 4,697,000

b. Recreation 189,000 0 314,000 503,000

c. Subtotal $2,880,000 $2,006,000 $ 314,000 $ 5,200,000

3. Summary of First Costs, Federal Plus Non-Federal, by Project Purpose

a. Flood control $3,671,000 $2,376,000 $19,119,000 $25,166,000

b. Recreation 200,000 0 534,000 734,000

d. Total Costs $3,871,000 $2,376,000 $19,653,000 $25,900,000

70L~ '



TABLE 0;
CAPE LA CROIX CREEK A14D WALKER BRANCH
ANNUAL OPERATION AND MAINTENANCE COSTS

OCTOBER 1983 PRICE LEVELS

Item Recommended NED Plan "A"

Detention Reservoir $15,300 $15,300 $15,300

Channel Improvements 20,100 20,100 44,000

Bridges 8,700 8,700 8,700

Recreation 14,000 13,000 11,000

TOTAL O&M COSTS $58,100 $57,100 $79,000

Item 92 SPF Non-Structural

Detention Reservoir $15,300 $ 43,000 $ 0

Channel Improvements 44,000 85,000 0

Bridges 8,700 31,000 8,000

Recreation 14,000 0 0

TOTAL 004 COSTS $82,000 $159,000 $ 8,000

FOOTNOTE: - These annual estimated costs are entirely a non-Federal

responsibility subsequent to project construction.
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TABLE 7
CAPE IA CROIX CREEK AND WALKER BRANCH

ANNUAL EQUIVALENT MAJOR REPLACEMENT COSTS
OCTOBER 1983 PRICE LEVELS

Item Recomended NED E SPF Nonstructural Plan "A"

Channels $43,500 $43,500 $63,200 $92,400 $0 $63,200
(25-year intervals)

Bridges and $ 2,200 $ 2,200 $ 2,500 $ 7,400 $0 $ 2,500

Detention Reservoir
(50-year intervals)

TOTAL ANNUAL MAJOR $45,700 $45,700 $65,700 $99,800 $0 $65,700

REPLACEMENTS COSTS

FOOTNOTE: - These annual equivalent estimated costs are entirely a non-Federal
responsibility subsequent to project construction.

TABLE 8
CAPE LA CROIX CREEK AND WALKER BRANCH

ANNUAL COMBINED 0&M AND REPLACEMENT COSTS - NON-FEDERAL
OCTOBER 1983 PRICE LEVELS

Item Recommended NED E SPF Non-structural Plan "A"

TOTAL ANNUAL 0&M AND $103,800 $102,800 $147,700 $258,800 $8,000 $144,700
REPLACEMENT COSTS
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Total average annual equivalent costs for the final array of alternative plans and the
Recommended Plan are shown on TABLE 9.

TABLE 9
CAPE LA CROIX CREEK AND WALKER BRANCH

TOTAL AVERAGE ANNUAL COSTS
BASED ON 8-1/8 PERCENT INTEREST AND OCTOBER 1983 PRICE LEVELS

Non-
Item Recommended NED 99 SPF structural Plan "A"

First Cost $2,105,200 $1,958,900 $3,113,100 $4,868,800 $4,657,500 $2,771,700

O&M 58,100 57,100 82,000 159,000 $ 8,000 79,000

Replacements 45,700 45,700 65,700 99,800 0 65,700

TOTAL ANNUAL
COSTS $2,209,000 $2,061,700 $3,260,800 $5,127,600 $4,665,500 $2,916,400
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REMAINING WORK AND TIME SCHEDULE

The following actions are necessary to begin construction of the proposed

Cape La Croix and Walker Branch project:

a. Review and approval of this report by the Corps of Engineers,

Lower Mississippi Valley Division; the Board of Engineers for Rivers and

Harbors; and the Office, Chief of Engineers. The Chief of Engineers may

then seek formal review and comment by the Governor of Missouri and

interested Federal agencies.

b. Following the formal state and interagency review, the final

report of the Office, Chief of Engineers can be forwarded by the

Secretary of the Army to the Congress, subsequent to the Secretary of the

Army seeking the comments of the Office of Management and Budget

regarding the relationship of this project to the program of the

President.

c. Congressional authorization of the proposed project would then

be required. This would include all appropriate review and hearings by

the Congressional Public Works Committees. If the project were to be

authorized by the Congress for construction, the Chief of Engineers would

then include funds, when deemed appropriate, in his budget request for

the design and construction of the project.
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d. Advanced engineering and design studies would be initiated upon

receipt of appropriate authority and funding. The Cape La Croix and

Walker Branch project formulation would be carefully reviewed and refined

at that time, and the plan of improvements reaffirmed or modified as

necessary to meet conditions prevailing at that time. The local sponsor

and the state of Missouri would then be required to furnish a letter of

intent to the Corps of Engineers reaffirming their intent to comply with

the requirements of local cooperation.

e. Surveys, materials investigation, and preparation of design

criteria, detailed plans, specifications, and an engineering estimate of

costs would then be accomplished by the Corps of Engineers. After the

completion of advance design, the plans and specifications could then be

prepared, bids would be invited, and a contract awarded. PRIOR TO ACTUAL

CONSTRUCTION, FORMAL LEGAL AND BINDING ASSURANCES WOULD BE REQUIRED FROM

THE NON-FEDERAL SPONSOR.

f. Following completion of project construction, or any separable

units thereof, local interests would be responsible for continuing

appropriate operation and maintenance.

"1

It is very difficult to accurately estimate a time schedule for all the

j Isteps listed above because of the many variables in the reviewing and

funding processes.
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ENVIRONMENTAL ASSESSMENT

Basic environmental considerations have been an integral part of the plan

formulation process from the outset. The Environmental Assessment that

follows the main report will better inform the reviewer as to what

environmental concerns exist.

SUMMARY

This study was undertaken to determine the advisability of Federal

participation in the design and construction of improvements in the

interest of water and water-related land resource problems and

opportunities in the Cape Girardeau-Jackson area and, more specifically,

the Cape La Croix Creek watershed located in Cape Girardeau County,

Missouri. Serious flood and flood-related problems do exist in this

watershed and its floodplain area. The opportunity to satisfy unmet

outdoor recreational needs and significantly improve the future fish and

wildlife habitat all combine favorably with the flood control solution to

provide a "naturally oriented and aesthetically appealing urban, suburban

4 1 and rural improvement.
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In formulating plans to address the flood control, outdoor recreation,

and environmental quality objectives, all alternatives showing any

potential for satisfying the needs were examined. Screening of

unfavorable alternatives was accomplished through progressive comparisons

of the alternatives, with full consideration given to the economic,

social, and environmental performance of each alternative. The relative

merits and shortcomings of each alternative were explored. Entirely

nonstructural alternative solution were considered and found to be not

only economically very poor performing alternatives, but to be socially

disruptive.

The Recommended Plan of improvements for Cape Girardeau-Jackson consists

of improvements on the Cape La Croix Creek watershed. These improvements

consist of a combination of channel modifications, a dry detention

reservoir, relocation of residential areas, bridge modifications and

replacements, and recreation. The flood control improvements provide

partial flood protection to the property and structures in the Cape

4 La Croix Creek floodplain. Some average annual f1ood damages remain eveti

after installation of the Recommended Plan. To maintain and possibly

expand the effectiveness of this project, local interests are encouraged

to enforce floodplain regulations for all areas below the modified

100-year flood elevation, in accordance with the National Flood Insurance

Program.
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The estimated capital cost for the recommended project is $25,900,000

(October 1983 price level), of which $20,700,000 would be Federal cost

and $5,200,000 non-Federal cost. Average annual charges (including

$103,800 major replacements and operation and maintenance) amount to

$2,209,000 in average annual costs. Total average annual benefits are

estimated to be $3,710,400 yielding a benefit-to-cost ratio of 1.7 to 1.

The proposed Cape La Croix Creek improvements are needed immediately to

serve the existing and foreseeable water and related land resources needs

of this urban area. Economic considerations were of primary concern but

full consideration was also given to the environmental, social

well-being, and of course the engineering feasibility of all apparent

alternatives. This well balanced project was selected as the best means

to serve the flood control, outdoor recreation, and environmental quality

needs in a well balanced manner.

DISCUSSION ON COST SHARING

General legislation authorizing implementation of water resources

projects, of which the Water Resources Development Act of 1976 is the

most recent, generally contained local cooperation requirements

established by enacting of various laws. The Administration is reviewing

project cost sharing and financing across the entire spectrum of water

resource development functions and has submitted proposed legislation to

Congress for navigation projects. The basic principle governing the

development of specific cost-sharing policies is that whenever possible
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the cost of services produced by water projects should be paid for by

their direct beneficiaries. It also is recognized that the Federal

Government can no longer bear the major portion of the financing of water

projects. New sources of project financing, both public and private,

will have to be found.
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RECOMMENDATIONS

I recommended that the National Economic Development (NED) plan for Cape

La Croix Creek and Walker Branch, Missouri, selected herein for flood

control, wise use of floodplain lands, recreation, and protection of the

environment be modified slightly to include evacuation of an additional

55 low income homes and that this plan be authorized for implementation

as a Federal project, with such modifications thereto as in the

discretion of the Chief of Engineers may be advisable, with cost sharing

and financing arrangements which are satisfactory to the President and

Congress. The total first cost of the project, based on October 1983

price levels, is estimated at $25,900,000. This recommendation is made

with the provision that prior to implementation, non-Federal interests

will agree to comply with the following requirements:

a. Provide without cost to the United States all lands, easements,

rights-of-way, relocations, and bridge replaceme.,ts, including borrow

area and disposal areas for excavated material determined suitable by the

Chief of Engineers and necessary for implementation of the project;

b. Hold and save the United States free from damages due to the
construction works, operation, or maintenance of the project, excluding

damages due to the fault or negligence of the United States or its

contractors;
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c. Accept title to project lands and maintain and operate all flood

control, recreational and environmental works, open to all on an equal

basis and in accordance with regulations prescribed by the Secretary of

the Army;

d. Provide a cash or in-kind contribution equal to 50 percent of

the first costs allocated to separable recreation facilities on lands

required for thc basic flood control project. Provide other recreation

lands and facilities included in the Recommended Plan.

e. Publicize floodplain information in the areas concerned and

provide this information to zoning and other regulatory agencies for

their guidance and leadership in preventing unwise future development in

the floodplain and in adopting such regulations as may be necessary to

insure compatibility between future development and protection levels

provided by the project;

f. At least annually notify affected interests regarding the

limitations of the protection afforded by the project; and

g. Prescribe and enforce floodplain management regulations to

prevent encroachments, obstructions or channel modifications that would

reduce the flood-carrying capacity or interfere with the maintenance and

operation of the project.

1
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h. Comply with the provisions of the Uniform Relocation Assistance

and Real Property Acquisition Policies Act of 1970 (Public Law 91-646)

and Section 221 of the Flood Control Act of 1970 (Public Law 91-611).

Colonel, CE
Commanding

I
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The severity of both commercial and residential damages

caused by flash flooding from Cape La Croix and Walker

Creeks is demonstrated in tie following photos taken in

1973, 1977 and 1981.
Most photos shown on plates 8 thru 12 courtesy of Mike

Rosenthal and the Southeast Missourian.

The Miller's Photo Labs, Inc. Drive-In The Jack Smith Factory Outlet store, at
is on the west side of the Town-Plaza 300 North Kingshighway, received
Shopping Center. Water poured over considerable damage to its inventory.
a wide stretch on either side of May 1973.
Kingshighway south of its intersection
with Broadway. May 1973.

PLATE 8



Above, United Oil Co. is inundated by water pouring down the highway
from Walker and Cape La Croix Creeks to the west. May 1973.

Below, Mr. and Mrs. Roger Wehrheim, 610 Laura, spent Memorial Day
cleaning up their rented home, one of approximately 50 homes flooded in
their neighborhood. The couple said most of their furniture and clothing
were lost. Water was chest high in their living room when Civil Defense
workers rescued the couple. May 1973.
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Oly th ofo a rtuds'rmtewtrta

mOvedly the T fae caisrtruing Co the Kigwat ya

just off Broadway and adjacent buildings. (May 1973).

Hart Bakery. May 1973.
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Floodwaters swept through the residence of Mr. and Mrs. Gene Boren,
2256 Kingshighway, creating the jumble of furniture Mrs. Boren is working

to clear. May 1973.

Below, residents of the Golladay Addition, just off Kingshighway, place

their soggy belongings in their yards. May 1973.
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These March, 1977 photos show, upper left, a Continental Trailways bus sitting off
the road near Wieser Motor Company and, upper right, Stan Popp, an insurance agent,
standing amidst debris in his office taking calls from clients about the flood.

Below, a large transport is shown in Walker Creek as a result of the flood.
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These three 1981 photos, courtesy of

The Bulletin Journal, display damage

to a bridge abutment, left, an
incapacitated tractor trailer, below
left, and a compact car, below right,
which ended up in the ditch as a result
of this flood event.
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THE FLOODV!ATERS FROM Cape La Croix Creok tlvaugh tWa woerw mod Idld Pu 0
ha5d lustal t o tall" around S a.m. Friday Morning problem mae blamed on the Narrow brdeIn OW beak-
afte wy, ralna hit thoe. Herswaaviwoth ground which- caos" Independnc over CalmeL
rungshgway-Ind iendec St. Intersection. In loft Croix Crest. Nealy five 1cee of rain fell on Cp
background Is a taxicab w esdrive tred to make Nt Girardeeu and Jacksn ar Friday morning

Merchants, residents cleaning UP
following Friday flood problems

By David Monte After lightning far to the wes and dents of the flood-plagued Golday
Staff Writer northwest much Of Thursday evening Addition, which is located east of

the Uine of alow moving thunder- Walker Creek. off Kiagaway Drive.
CAPE GMAREAu-wbon cape* storms, accompanied by almost cool- Officer Danny Nisaoger said the

Girardeau Polie Officer, Rick Fehr tUMou lightning And thunder, finally water was about 3-4 feet deep by the
and Mark Majorue waded out onto the arrived in the Cape-Jackson area time they got back to their petrol cars
flooded U block of Kingshighway around 2 ant. "Most of the people were onleep and,
around 5 am. Friday morning to "Right away, it started getting when they opened the frost door for
retrieve a w"ode rowboat that was bad." said Cape Glrardeau Police Shift use, they found their front yards under
floating down the highway fom a da Commander. Lt. Dennis Dolan. about 2or feet of water." remarked
play at the Long John Silver Seafood "'When all the usual Places in that end Niswongr.
Shoppe. there was no doubt in their of towrs that are psune to floodin He sai all of the releto quickly
Miads thatiIt had rained hard early began to flood, we became slarmtd" got dreaed, picked up their POta and
that morning. DOlNI firs ordered ise officers to fled. wallding through the rising water

Just AS there was no doubt in the gst out of their care and wae up reel See FLOODING. Page Iminds of several wes end merchants
who wer busy Friday cleaning u
their businese or for reemds"ts fthe, Jacks n trg lsw hso mGO~YAdditios, offlfingway Drive.s n s r g l s w t t r
who had tobe awaeed around 2am. JACKSON -The city of Jackson storm damages was available. Clifton
by pokie so they ceuld walk from their was dark and wet Thursday nigt noted it would probably be fairly sub
homes in water 2-3 fee deep along, when stermy weather and about 5% stantilL
Teor Lane. inches of rain pounded the city In three "I know of two chain-link fences; that

ActuaWy, the city of Cape Glrardsau hours, causing a clty-wide power out- were uprooted - one at the city park
didnut really receive that mucha rawn ago and flooding and one at Yamnits Body Shop." said
The FAA Flight Service Mltn at the "Several people got water in their Clifton. Other damages in the city
Municipal Airport Measured only one- basements Lost Night." commnented were reported by owners of Old Mil
aid a-halfIne. 1st the Jachia City Jackson Chiesfof Pokie Robr Clifton. Lumber Co.. who sald they lost several
Utilities Powerhouse rain guage Friday. *rbmr were houses that had pisee of lumber and some septic
shoed8 5.5 Iqahes had WaOe betwee water up to their basement widmw" tanks that apparently just fleated
Midnight and1 S anL, whdch lst too One Older Jackson Couple #een aWay. COOP AMc reported the lees of
far Nort0 fthe Cape La Croix-Walker requested the fire department evacv- some use tans.
Creek watershsed. There were oaft. ate them from their flooded hoem. "It *a quite a storm... COMMeNe
reOrN 60of erfvIncbeao nall to The couple won able to return to their Clifton. "The streets and crel were PLATE 14the nrth of Jackssn in the Perryville home At about 5 A.M. riday. just too tu for our drainage systems

easd madles County area. Although on dolar gRem for the See JACKSON. Page$
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Southeaost Missourian. Cape Girardeau, Mo.. Mo~n.. Apr. 11, 1903-S

Rain over...untilWednesday
The dib a.inonstadeaatd Anothe major au ebwig the central Plains and th hgwayS ntho elad disrupated sub-

DlJ= fa uovertheAtamki ovar the Washit aj ecu Mlidomw Valey will lmr
aleats eth de.sod"fyran Te$yt s = I

and drechiag NewYo Cty where syte vowt = =ep f="he m tmwa re
chin of ram to to Central Parkandon10yU0 thKtm sse in h atCatby the and of the rale-awollen pool.

sea item IL we thati Wedneday, Whimn Pret'Mheravac'atd about 10 fansilles atse lodwva un it a Sailem Va., trhVW court whetnrising water
Ne esy e ok onc~u.Connecticut. High winda and heavy ran flue.ce weather wnill Wednesday,whoe the w dted~nO~t mdy e hi

Masachneta ad Vrgni waerwys n-kocked o&A power to M Connecticut hames, central Plains and the MaaId p wer allowed to return later in the nay.

II Further west, In West Alon, o., gat mor rain. The syste suld movte nCnct',aht10fnlisotter
Sudy'S. raal to 2d .3 isi auhitesyitmyeteweksgbeore SlCoast by the end o(Lteweak Ho aiend. Westbrook homes. threatened by riaing
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ENVIRONMENTAL ASSESSMENT

CAPE GIRARDEAU/JACKSON STUDY

CAPE LA CROIX CREEK AND WALKER BRANCH

This Environmental Assessment was prepared by the

U.S. Amy Corps of Engineers, St. Louis District, the responsible agency.

ABSTRACT: A plan of improvements is recommended for the Cape Girardeau/

Jackson study area to address the needs for flood control,

environmental protection and enhancement, and recreation on

Cape La Croix Creek and Walker Branch.

For further information contact:

US Army Corps of Engineers

210 Tucker Boulevard, North

St. Louis, Missouri 63101

Comercial Phone: 314/263-5600

FTS: 273-5600
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PURPOSE AND NEED FOR PROPOSED ACTION

The Cape La Croix Creek drainage basin covers 21.4 square miles with its

headwaters in steep hills located about 4 miles north of the City of

Cape Girardeau, Missouri. Cape La Croix Creek flows from its headwaters

southward through the city to its confluence with the Mississippi River at

river mile 50.2.

Flooding from Cape La Croix Creek and Walker Branch generally occurs in

the spring and summer months due to intense and frequent thunderstorms.

Flooding, however, may occur during any month of the year. These brief but

rapidly rising floods are capable of causing significant damages. Backwater

from the Mississippi River entering the creek is considered minimal in terms

of property damage.

The primary study problem identified is severe flooding of the

commercial/residential area along Cape La Croix Creek and Walker Branch. In

an effort to reduce this problem within the flood plains of these two

streams, various alternative flood control measures were considered.

The basic planning objectives established and used in developing the

alternative plans were: (1) to reduce the incidence and amount of damage

from flooding in the urban and urbanizing areas of the Cape La Croix Creek

watershed; (2) to protect or enhance the environment where possible; and (3)

to improve the quality and quantity of outdoor recreational opportunities in

the project area to meet future needs with emphasis on the flood prone areas.

KA-4
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The formulated plan that most clearly met the planning objectives, and

afforded the greatest total damage protection, while at the same time

maintaining a viable benefit/cost ratio was designated the Recommended Plan.

Structural features of this plan consist of a 140 acre dry detention

basin, and channel modifications. The channel modifications consist of

concrete-lined rectangular channels along Cape La Croix (75 feet wide)

between miles 2.8 and 3.2 and along Walker branch (50-60 feet wide) between

mile 0.0 and 0.90. A grass-lined trapezoidal channel would be placed along

Walker (75 feet wide) between mile 0.9 and 1.7 and (35 feet wide) between

mile 1.7 and 2.00. A trapezoidal rip-rap channel would extend between Cape

La Croix Creek (miles 3.2 and 3.8). Various concrete or rip-rap transitions

would occur between the channelized sections and between channelized areas

and the natural channel.

The plan includes bridge replacements at eight street locations and

several relocations of structures. The Recommended Plan also includes the

construction of recreational facilities at the relocation sites, 7.3 miles of

recreational trails, and designated park lands located at the lower end of

the dry detention site.

ADVERSE IMPACTS OF THE PROPOSED ACTION

No higjhly significant adverse environmental impacts were determined for

the Recommended Plan, and no specific mitigation measures were found to be

required. A discussion of the more significant adverse project impacts is

LA-S
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given below by specific resource categories.

A Clean Water Act, Section 404(b) (1), evaluation along with a request

for state water quality certification will be obtained prior to actual

project construction.

There are two nationally endangered species that could occur in the

project area, the bald eagle and the peregrine falcon. No known critical

habitat for these species exists within the project area. (See APPENDIX H

for details).

Land Resources

Construction of the concrete-lined channel with its vertical walls will

change the local landform from its present natural appearance. The soils of

the detention basin qualify as prime farmland and a permanent 10 acre loss of

this land would occur due to the placement of a dam, spillway, and access

road. Farm lands within the detention site will be imparted by flooding to a

greater extent once a dam is constructed. This fact could make agricultureal

pursuits, particularly row crop production somewhat riskier.

Air Resources

During the removal of structures, and the construction of the channels,

detention reservoir and bridges, dust, fumes and noise will be produced.

This will cause short-term adversq impacts to air quality and noise levels.
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Water Resources

The concrete-lined channels would eliminate the natural

discharge/recharge processes of any subsurface water movement from the ground

to the stream and vice versa along creek sections where they are placed.

However, ground water effects in these reaches would not be serious since the

Mississippi River is the prime water supply source for the area.

Bioloaical Resources

Aquatic communities will be eliminated along reaches where the

construction of the concrete-lined channel will occur. At least initially

most water dependent species will be eliminated along earthen channelized and

rip-rap channel areas due to the impacts of an increased sediment load,

increased water temperature and the disruption of food resources.

The overall impacts of the project to aquatic and terrestrial organisms

is perceived as minor. This is true in view of the fact that the prior flood

control efforts of local authorities, including channel straightening,

*draglining and vegetation removal, have left these reaches in an already

degraded state, and of very low value to fish and wildlife. Only short-term

impacts on wildlife populations are expected to occur within the dry

detention basin as a result of annual .spring flooding.

EA-7
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Cultural Resources

Prior to project construction, those cultural sites located within the

proposed impact areas would have to be evaluated for significance in a manner

consistent with the National Historic Preservation Act of 1966. Should

significant sites be situated in these areas, all adverse effects of the

action would be mitigated through cultural resource data recovery. These

investigations would be coordinated with the Missouri State Historic

Preservation Officer and the Advisory Council on Historic Preservation.

Presently known cultural sites that could potentially be impacted by the

project consist of five locations, four prehistoric and one historic, within

the detention basin, and one archaeological site within the area of the

earthen channel that will be constructed.

BENEFICIAL IMPACTS OF THE PROPOSED ACTION

The Recommended Plan makes positive contributions toward the three basic

study objectives of flood control, environmental quality and recreation.

The following is a discussion of the more significant beneficial

environmental impacts by resource category.
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Man-made Resources

A high degree of flood protection would be provided to comercial and

residential areas with the construction of the project channels and the dry

detention basin. The percent damage reduction would be 84 percent.

The small existing bridges contribute to flooding by restricting water

flow. Bridge removal or the replacement of bridges with larger structures

would reduce the flooding problem. Relocations of buildings would eliminate

all flood related damages to these structures.

Land Resources

The construction of the concrete-lined and earthen channels and the dry

detention basin could result in a net long-term energy savings by reducing

flood induced property repairs. With the preservation of prime farmland

soils in the detention basin from future residential development, some

productive agricultural practices could still continue.

Water Resources

Due to construction of the channelization features, bankline erosion

would be reduced, thus benefitting water quality. Project related

vegetational increases at the detention site would also benefit water quality

by reducing erosion.
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Flood damage will be greatly reduced because of the increased carrying

capacity of the concrete-lined channel, earthen channel, and the storage

capacity of the detention reservoir.

Biological Resources

The projects provision of undeveloped land acreage in the detention park,

and the implementation of recreational landscaping would increase the food

and cover available to wildlife, and would provide at least some opportunity

for non-consumptive wildlife use.

Cultural Resources

Although survey results indicate that as many as six sites may be

impacted by channel improvements and construction of the detention basin,

more detailed archaeological investigations would be conducted by the Corps

of Engineers (St. Louis District) at each site to insure the conservation of

significant cultural artifacts. An attempt would be made to preserve in

place, all archaeological properties. Land use projections by the year 2040

indicate that the project area will be almost exclusively urban. In view of

this anticipated adverse change, the project plan may in fact provide

positive contributions to cultural resources by site conservation or

archaeological data recovery.
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ALTERNATIVES

Preliminary analyses in the early stages of the study served to eliminate

a number of potential plans due to the lack of economic efficiency or of

being non-applicable. Structural measures eliminated included the extensive

relocation of buildings, levees, and floodwalls. Environmental quality

features eliminated included purchases of wetlands, the creation of wetlands

from borrow pits, and a hillside fish pond impoundment. Boat ramps and

fishing piers were likewise deleted as recreational features (APPENDIX B).

After preliminary analysis, seven (including the no action alternative)

plans were considered for detailed development. The recommended plan has

already been described. Due to economic factors, the Non-Structural and the

Standard Project Flood Plans were not considered economically viable, and the

development of specific environmental and recreational features for these

plans was not considered appropriate. The three remaining plans, the

National Economic Development (NED) plan, the Environmental Quality (EQ) plan

and Plan 'A' and their general impacts are discussed below.

No Action

Future land use maps prepared by the Southeast Nissouri Planning

Commission (SEMO), and data compiled by the St. Louis District's economics

section, were used to predict future land use changes within the project

area. Based on this information, it appears that comercial and residential

development will spred northward in the Cape La Croix Creek and Walker

/ I -ll
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Branch basins and that industrial development will occur along the lower

sections of Cape La Croix Creek. The close proximity of this urban expansion

will reduce or eliminate wildlife and its habitats. Such development should

not further encroach on the floodplain since the community has inacted the

National Flood Insurance Program and is required to comply with agreements

made with Federal Insurance Administraton (FIA) and Federal Emergency

Management Agency (FE4A).

Natural flood disasters will continue to occur, producing flood damages

and social disruptions. Streambank erosion, flood control and agricultural

practices will continue to degrade the aquatic ecosystem.

Encroaching urbanization will result in the loss of cultural resources

and wetlands.

Through State and Federal pollution control measures, water quality

should exhibit a net improvement compared to existing conditions.

National Economic Development (NED) Plan

This plan was formulated to produce the greatest tangible net benefits.

*All structural features are identical to those previously described in the

Recommended Plan, with the exception that the relocation of the structures

involves fewer buildings which are technically catagorized as a

non-structural improvement. No specific environmental features are included

in the NO plan.

RA-12

• -_it " . . ... [



Adverse impacts for the NED plan are essentially the same as those

described for the Recommended Plan. Beneficial impacts include increased

flood protection, long-term energy savings by reducing flood related property

damages, and the reduction of stream bank erosion due to channelization

features.

Plan 'A'

This plan increased the NED plan flood protection to the 92 percent

level, while still maintaining a B/C ratio above unity (1.4). The chief

structural difference between Plan 'A' and the Recommended Plan is that Plan

'A' includes additional channelization between Cape La Croix Creek miles 3.8

and 5.1. Other differences when compared with the Recommended Plan include:

(1) utilization of the entire detention site for recreation; (2) horse

trails; (3) the purchase of a 20-foot wide environmental quality (EQ)

Corridor along selected reaches of Cape La Croix Creek; and (4) the placement

of an aquatic habitat structure along Cape La Croix Creek at mile 3.7 would

also be included.

4

Environmental Quality (EQ) Plan

This plan uuimized environmental enhancement and also contained a number

of compatible recreational features. All structural components are identical

to those contained in Plan A.. The EQ plan contains all of the environmental

and recreational features described for Plan A, in addition to the following

UA-13
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features: (1) 313 acres of designated park lands (200 acres at the detention

site, 86 acres located above Hopper Road and 27 acres located below

Bloomfield Street); (2) additional recreational trails; (3) a 20-feet wide EQ

Corridor along selected reaches of the Creeks; and (4) fish pond improvements

near the dry detention reservoir site.

Adverse impacts are essentially the same as those described for Plan A.

Beneficial impacts of the EQ plan are the same as those for Plan A, except

for the inclusion of habitat preservation and management at the detention

site, Hopper Road, the Meander site park lands, and along the stream

corridor. Preservation of additional acreages of prime farmland would also

occur with the acquisition of the park land.

COORDINATION

A Section 404 (b)(1), evaluation has been prepared. A state water

quality certification will be requested prior to construction.

See APPENDIX H and Volume 4 for the results of coordination with the U.S.

Fish and Wildlife Service (USFWS) as required by Section 7 of the Endangered

Species Act. The USFWS and the Missouri Department of Conservation (MDOC)

have been involved throughout the formulation of this planning effort. (See

Volume 4 for the USFWS Final Coordination Act Report.)
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The National Historic Preservation Act of 1966, as Amended, and Executive

Order 11593, Protection and Enhancement of the Cultural Environment,

13 May 1971 are the chief cultural resource directives. The results of the

1977 and 1982 cultural resource surveys were transmitted to the Missouri

State Historic Preservation Officer (SHPO).

Executive Order 11988, Flood Plain Management, 24 May 1977, has been

considered during the formulation of all alternatives (See APPENDICES A and

B). Executive Order 11990, Protection of Wetlands, 24 May 1977, has been

considered during the formulation of all alternatives and all impacts are

described in the main report. (See APPENDICES F and I for additional

information.)

An analysis of the impacts on prime and unique farmlands is included in

EA and in APPENDIX F in accordance with the Council on Environmental Quality

(CEQ) Memorandum, 30 August 1976. The effects of each alternative on this

resource are described in APPENDIX B.

The comments and conment responses received on this report have been

bound separately.in Volume Four - Public Views and Responses.
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STATEMENT OF RECIPIENTS

The Survey Report and Environmental Assessment was furnished to the

following agencies, organizations, and individuals for review and comment:

Advisory Council on Historic Preservation

U.S. Department of Agriculture

Forest Service

Soil Conservation Service

U.S. Department of Commerce

U.S. Department of Health, Education, and Welfare

U.S. Department of Housing and Urban Development

U.S. Department of the Interior

Fish and Wildlife Service

National Park Service

U.S. Department of Transportation

U.S. Environmental Protection Agency

Federal Power Commission

U.S. House of Representative

U.S. Senate

Governor of Missouri

Missouri State Legislators

Mayor Cape Girardeau

Mayor of Jackson

American Fisheries Society, Missouri Chapter

Audubon Society

ANA-16
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National Audubon Society

Audubon Society of Missouri

Coalition for the Environment

Izaak Walton League

Conservation Federation of Missouri

Missouri Archaeological Society

Missouri State Historic Preservation Officer

Missouri Department of Natural Resources

Missouri Department of Conservation

Missouri Highways and Transportation Department

Sierra Club

The Wildlife Society, Missouri Chapter

Southeast Missouri State University

Parks and Recreation Department, City of Cape Girardeau

County of Cape Girardeau

Cape of La Croix Creek and Walker Branch Drainage and Levee District

COMPLIANCE

The detailed plans developed during the final iteration were subjected to

a review of their compliance with certain environmental regulations and

directives. Their degree of compliance is shown in Table 1. The SPF and NS

plans are not displayed because these plans were not developed to the same

level of detail (no recreation or fish/wildlife costs or benefits were

calculated) since flood control by itself was unjustified for these two plans.
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FINDING OF NO SIGNIFICANT IMPACT (FONSI)

CAPE GIRARDEAU/JACKSON, MISSOURI

CAPE LA CROIX CREEK AND WALKER BRANCH

Based upon the Environmental Assessment, it has been determined that the

environmental effects of the Recommended Plan are minor and that the

prepartion of an Environmental Impact Statement is not warranted. Listed

below are specific factors considered in making this determination.

1) Construction related activities will have minor short-term adverse

impacts to air quality and noise levels.

2) The newly channelized areas would have a localized minor long-term

adverse aesthetic impact.

3) Minor adverse impacts to aquatic habitat and organisms would result

from the destruction or degradation of habitat along channelized

sections of the project.

4) There would be no impact on Endangered Species.

5) Terrestrial habitat would be enhanced by land acquisition for a

detention reservoir.
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6) Water quality vould be enhanced by reducing erosion.

7) Flood protection would enhance the quality oE human living conditions.

GARY D
COL, CE
Coummanding
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